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Abstract: The genus Padina (Dictyotales, Phaeophyceae) belongs to the group of brown algae
(Phaeophyceae) and is widely distributed across marine regions worldwide, particularly abundant
in tropical and subtropical areas of the Western Pacific. Padina species are notable sources of
bioactive compounds. According to algal taxonomic databases, 95 species have been reported
within this genus, of which 59 are currently taxonomically accepted. Species of the genus Padina
have long been utilized as food due to their nutritional content, including proteins, carbohydrates,
lipids, vitamins, carotenoids, and minerals. In addition, several Padina species are used in
pharmaceutical applications, health supplements, and cosmetic products. They also play a vital
ecological role in marine ecosystems. However, Padina species exhibit highly similar
morphological characteristics, making taxonomic identification based solely on morphology
challenging. While morphological methods remain widely used in seaweed taxonomy, they have
inherent limitations. In Vietnam, in-depth taxonomic studies employing genetic data or integrative
approaches combining molecular and morphological analyses for this genus remain scarce. To
address this knowledge gap, this study collected a Padina sample (code: LS1) from Ly Son Island,
Quang Ngai Province, and applied an integrative taxonomic approach combining morphological
examination with chloroplast rbcL gene sequencing to identify the species and elucidate its
phylogenetic relationships within the genus Padina. Morphological analysis of sample LS1
indicated strong similarity to Padina tetrastromatica based on existing identification keys for the
genus. Molecular analysis of the rbcL region supported this identification, with LS1 clustering
closely with Padina tetrastromatica, supported by high bootstrap values (MLBS = 95%,
BPP = 97%). The interspecific genetic divergence among Padina species ranged from 0.2% to
7.4%, with an average of 4.5%. The results of both morphological and molecular phylogenetic
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analyses confirmed that the sample collected from Ly Son Island belongs to Padina
tetrastromatica. This concordance between traditional taxonomy and molecular biology
underscores the reliability of the integrative approach. The findings not only enhance our
understanding of Padina biodiversity in the region but also pave the way for further studies
exploring the biological potential of this species.
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Dit liéu hinh thai va phan tir cia mau rong bién chi Padina,
ho dictyotaceae thu tai Pao Ly Son, tinh Quang Ngai
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Tém tit: Chi Padina (Dictyotales, Phaeophyceae) thugc nhém rong nau, c¢6 pham vi phan b rong
khép cac ving bién trén thé gioi, dac biét phd bién tai cac khu vye nhiét doi va can nhiét d6i thude Tay
Théi Binh Duong, va la nguon cung cap cac hop chét co hoat tinh sinh hoc dang chi y. Trong co s6 dir
liéu rong bién, c6 95 loai thudc chi nay da duogc béo céo, trong d6 59 loai dwoc cong nhan vé mét phan
loai. Cac loai rong thudc chi nay tir 1au di dugc sir dung lam thuc phiam nhd vao kha ning cung cap cac
chit dinh dudng nhu: protein, glucid, lipid, vitamin, carotenoid va khoang chit,.. - Ngoai ra, mot s loai
Padina con dugc st dung trong san xuat thude, thyc pham bao vé strc khoe va my pham. Bén canh do,
ching con déng vai trd quan trong trong hé sinh thai bién. Cac loai chi Padina c6 hinh thai kha giéng
nhau. Hau hét cac nghién ctru phan loai trude day vé Padina déu sir dung phuong phap hinh thai, va
day van 1a phuong phap dugce sir dung phd bién trong phan loai rong bién, mic di phwong phap nay ton
tai nhitng han ché nhét dinh. Tai Viét Nam, céc nghién ctru phén loai chuyén sau dya trén dir liéu di
truyén hodc di truyén két hop véi hinh thai ciia nhom nay hién nay van rét it cac cong bd. Dé khic phuc
khoang tréng nay, nghién ctru da tién hanh thu thap mau rong thudc chi Padina tai khu vyc dao Ly Son,
tinh Quang Ngai (mau LS1) va 4p dung phuong phéap tich hgp giita phan tich hinh thai va gidi trinh tu
gen luc lap (rbcL) nhim dinh danh loai, ddng thoi xac dinh méi quan hé ho hang cua ching véi cac loai
trong chi Padina. Két qua phan tich hinh thai mau LS1 da cho thdy su twong dong véi loai Padina
tetrastromatica dua trén céc khoa phéan loai cua chi nay. Trén co s¢ phan tich dit liéu ving rbcl, mau
LS1 c6 mbi quan hé chat ché voi loai Padina tetrastromatica véi gia tri bootstrap (MLBS = 95%,
BPP = 97%). Su khéc biét di truyén giira céc loai trong chi Padina thay doi tir 0,2% dén 7,4%, trung
binh 4,5%. Két qua phén tich hinh thai va phat sinh loai dya trén trinh tyr gen luc lap (rbcL) cho thdy
méu thu tai ddo Ly Son thudc loai Padina tetrastromatica. Diéu do thé hién su nhat quan trong viéc
dinh danh mau rong trén bang phuong phéap hinh thai va sinh hoc phén tir. Phat hién nay khong chi gop
phén cing c¢b hiéu biét vé tinh da dang sinh hoc cua chi Padina tai khu virc ma con mé ra huéng nghién
ctru mai, phuc vu khai thac tiém nang sinh hoc cua loai nay trong twong lai.

T khéa: Padina tetrastromatica, ma vach DNA, rbcL, phan tich hinh thai, phén tich dir liéu phan tir.

* Téc gia lién hé.
Dia chi email: thanh.biotech@gmail.com

https://doi.org/10.25073/2588-1140/vnunst.5896



4 V. D. Phong et al. / VNU Journal of Science: Natural Sciences and Technology, Vol...

1. Mé dau

Chi Padina Adanson, 1763 thudc ho
Dictyotaceae, b Dictyotales, 16p Phaeophyceae
nganh Phaeophyta, 1an dau tién duoc mo ta boi
Adanson vao nam 1763. Loai thudc chi nay
phan bd rong rdi ¢ nhidu ving bién trén thé
gidi, tir khu vuc nhiét doi dén 6n doi, xuit hién
trong ca mdi trudng ving tridu va ha triéu [1].

Céc nghién ctru phén loai vé chi Padina chu
yéu tap trung tai cic qudc gia Pong Nam A,
Nhat Ban, Hawaii, Uc, Pai Loan va khu vuc
Dia Trung Hai [2]. Cho dén nay, ghi nhan 59
loai thudc chi nay [3]. Tai Viét Nam, 9 loai
Padina di dwoc xic dinh, bao gom:
P. tetrastromatica Hauck; P. australis Hauck;
P. antillarum (Ktzing) Piccone;
P. boryana Thivy; Padina crassa Yamada;
P. gymnospora (Kitzing) Sonder; P. minor
Yamada; P. arborescens Holmes; P. japonica
Yamada [4-6]. Bén canh vai tro sinh thai,
Padina con 1a mdt ngudn tai nguyén sinh hoc
¢6 gia tri nho chira nhidu hop chéat ¢6 hoat tinh
sinh hoc, khoang chat va cac nguyén té dinh
dudng da lugng, vi lugng. Nhitng dac tinh nay
lam cho Padina tro thanh ddi twong tiém ning
trong nhiéu linh vuc cong nghiép. Trong cong
ngh¢ sinh hoc, cac hop chat chiét xuat tir
Padina di cho thdy trién vong trong duoc
pham, my pham, san pham ndng nghiép va tong
hop hat nano [7-12].

Vé dic diém hinh thai, cic loai rong bién
chi Padina thuong c6 dang hinh quat, vdi mép
cudn hoac khong bao quanh mt mé phan sinh.
CAu tric tan c6 thé bao gdm hai hodc nhiéu 16p
té bao. Giao tir cuia chi Padina chu yéu 1a don
tinh khac gdc [13]. Pay la chi rong Nau duy
nhéit c6 kha ning voi hoa, ngoai trir Newhousia
[14]. Hién nay, trong nghién ciru vé rong bién,
viéc phan loai dya trén dic diém hinh thai van
dong vai tro quan trong trong viéc xac dinh loai
va dudi loai [15]. Phuong phap phan loai nay
chu yéu dya vao sy khac biét vé hinh thai bén
ngoai va cac dic diém bén trong. Tuy nhién,
viéc phan loai hinh thai cling gdp phai mot sé
thach thuc, dac biét khi mau vat dugc thu thap
dang trong giai doan phat trién, c6 hinh thai
tuong dong do thich nghi véi diéu kién moi
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truong, hodc khi cac loai co dic diém gan nhau
¢ bac phén loai thap. Ngoai ra, trong nhiéu
truong hop, mau vat ¢6 thé khong day du dac
diém hinh thai can thiét, bi ton thuong hoéc cét
nho, giy kho khan cho qua trinh phan loai
[16, 17].

Ung dung phuong phép sinh hoc phan tir
trong dinh danh lodi ngay cang dugc quan tam
va phat trién manh mé trén thé gidi. Phuong
phap nay dua trén viéc phan tich thanh phan va
cau trlic cua cac gen dac trung dé xéc dinh mdi
quan h¢ tién hoa gilra céc taxon sinh vat. Trong
do, cac ky thuat dya trén phén tich DNA da
chirng minh hiéu qua vuot trdi trong phén loai
va giam dinh loai [18]. M6t s6 ving gen trong
hé¢ gen ty thé (coxl, cox2, cox3), luc lap
(psbA, rbcl) thuong duge s dung lam chi thi
di truyen giiip dinh danh, phan tich da dang di
truyén, nghién ctru tién hoa va xay dung cay
phat sinh chung loai nhiéu loai rong bién [2, 6,
19-23]. Gan day, viéc phén loai hinh thai két hop
cac chi thi DNA dugc ching t6i 4p dung nghién
ctru trén loai rong Padina australis Hauck da cho
két qua rat chinh xac va hiéu qua [6].

Trong nghién ctru nay, ching t6i phan tich
hinh thai két hop giai ma trinh ty nucleotid
ving gen lyc lap (rbcL) nhdm dinh danh chinh
xac cac mau Padina thu tai dao Ly Son, tinh
Quang Ngai, dong thoi xdy dyng mdi quan hé
di truyén giita mot sd loai trong chi Padina.

2. Thuc nghiém
2.1. Vit liéu

Déi tugng nghién ciru 1a mau rong trong chi
Padina thu tai Hang Cau (toa do: 15°2321"N
109°07'56"E), dao Ly Son, tinh Quang Ngai
ngay 24 thang 7 nam 2023. DJ sau khu vuc thu
mau tir 1 d¢én 3 m.

2.2. Phwong phdp thu va bdo quan mau

Khao sat thu mau rong bién trén ving triéu
dua vao tai liéu “Quy pham tam thoi diéu tra
tong hop bién” (phan rong bién) ciia Uy ban
Khoa hoc va Ky thuat Nha nudc ban hanh nam
1981 [24]. Khao sat vang duéi triéu dua vao tai
liéu hudng dan cua English, Wilkinson & Baker
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(1997) [25] béng thiét bi 1in SCUBA, may chup
anh dudi nude hieu OLYMPUS TG 5.

Sau khi thu, mau duoc lam sach va bao
quan & nhiét d6 lanh (bang da kho) cho téi khi
mang vé phong thi nghiém.

Xu 1y trong phong thi nghiém

Mau nghién ctru sinh hoc phan tir duoc rira
sach bang nudc ngot, lam khd, bao quan trong
tdi zip hodc dng fancol 50 ml vdi silicagel. Mau
nghién ctru hinh thai dugc rira sach bﬁng nudc
ngot va ép thanh tiéu ban kho.

Ki hiéu mau sir dung trong nghién ctru 1a LS1.

15°23'21 O°N 109°07'56 O°E

Hinh 1. Vi tri va toa do noi thu mau LS1.

2.3. Phwrong phap hinh thai

Dinh loai loai chi yéu dwa trén cac dic
diém hinh thai ngoai va cdu trac giai phau bén
trong ctia mau vat. Trudc khi quan sat, mau
duoc lam sach bé'mg dung dich Javen, sau d6 xur
ly nhanh bang dung dich axit HNOs IN trong
khoang 5-10 gidy nham loai bo tap chét. Tiép
theo, mau duoc nhuom bang thudc nhudm thich
hop dé 1am 1 cac dic diém céu trac phuc vu
cho qua trinh quan sat va phan tich.

Qua trinh dinh loai dwgc thuc hién dua trén
cac tai liéu chuyén khao va khoéa dinh loai cua
cac tac gia Taylor [26], Pham [27], Tseng [28],
Nguyen va cong su [29], Ni Ni Win va cong su
[2], Pam DPuc Tién va cong sy [30], Pam Pirc
Tién [31] cing mot s tai lidu lién quan khac.

2.4. Phuong phap sinh hoc phan tir

2.4.1. Téch chiét DNA tbng s6

DNA tong sé duge tach chiét theo phuong
phap ctia Gautham Subramaniam Ramakrishnan
va cong su [32] c6 cai tién phu hop véi diéu
kién phong thi nghiém co sé. Kiém tra do sach
va ham luong DNA bing do quang phd hip thy
két hop véi dién di trén gel agarose 1%. DNA
tong s6 dugc pha lodng dung cho phan tng
PCR 6 ndng d6 20 ng/pl.

2.4.2. Nhan ban gen dich bang k§ thuat PCR

Nhan ban ving gen luc lap (rbcl) bang k¥
thuat PCR str dung cac cap mdi gen Pa rbcL:

Pa rbcL-F 5°-
TGACATTTATCGAGCAAAAGCC-3’ (Tm =
51,9 °C).
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Pa rbcL-R 5°-
ACCCCTGACATACGCATCC-3’ (Tm=53,1°C) [6].

Téng thé tich phan tng PCR 1a 25 pl bao
gdm 1U Tag Dream polymerase; 2,5 ul buffer
Tag polymerase (10X); 25 mM dNTPs
(10 mM); 20 ng DNA template; 10ppm moi
mdi va nudc tinh khiét khong chira Dnase dén
25 pl. Piéu kién chu ky nhiét duoc thiét ké nhur
sau: bién tinh & 94 °C trong 3 phut; tiép sau do
la 30 chu ky (94 °C trong 1 phat; 58 °C trong
30 gidy, 72 °C trong 45 gidy) sau d6 kéo dai
72 °C trong 5 phut va gitt & 4 °C.

2.4.3. Gidi trinh tu va hiéu chinh trinh tu

San pham PCR duoc dién di trén gel
agarose 1,5% va dugc tinh sach bang bo kit
GeneJET Genomic DNA Purification (Thermo
Fisher Scientific, Hoa Ky) va giai trinh ty su
dung b kit Big Dye Terminator (ABI, Foster
City, Hoa Ky) trén hé thdng Applied
Biosystems™ 3500. Trinh ty DNA sau khi giai
trinh tu duoc hi€u chinh va loai bo cac tin hiéu
nhidu voi sy trg gip cia phin mém
ChromasPro2.1.6 [33] dugc so sanh vé&i cac
trinh ty da co trén GenBank (st dung cong cu
BLAST trong NCBI -
http:www.ncbi.nlm.nih.gov/BLAST). Céac trinh
tu phan tich duoc sip xép thing hang bing
phan mém Bioedit v7.0.5.2 [34]. Céc ving
khong c6 kha ning sap xép bi loai bo trudc khi
phan tich.

2.4.4. Xay dung cay phat sinh chung loai

Cay phat sinh chung loai dugc xay dung
duya trén phuong phép xac suit toi da ML
(Maximum Likelihood) sit dung phian mém
Treefinder v 2011 [35] va phuorng phap
Bayesian inference (BI) bang phin mém
MrBayes v 3.2.1 [36]. Trudc khi phan tich ML
va BI, dir liéu trinh tu nucleotid s€ dugc khao
sat phan bd nucleotid, kiém tra cac gia thuyét va
xac dinh mé hinh tién hoéa t6i wu st dung boi
Kakusan 4.0 [37] dua trén thong tin Akaie dugc
hiéu chinh (corrected AICc - Akaike
Information Criterion). M6 hinh tién hoa tdt
nhét dugc chon cho ML 1a md hinh dao chiéu
thoi gian tong thé (GTR) voi gid tri tham s6
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gamma (G: 0,85267 trong ML va 0,63 trong BI)
trén ving gen rbcl. Kiém tra udc lugng tham
sO va diém hoi tu bang cach st dung phan mém
Tracer 1.5 [38]. Thuc hién véi 1,000 lan lap lai
dé xac dinh gi tri ing ho (bootstrap) trong ciy
ML (MLBS) va BI (BPP) v&i 1,000 lan lap lai.
Khodang cach di truyén (P) giita cac loai trong
chi duoc tinh toan bang Mega XI [39].

3. Két qua va thao luin
3.1. Bdc diém hinh thai

Tan hinh phién hodc hinh quat, mau nau
vang, voi hoa nhe & mit dudi, cao dén 6 cm,
rong dén 10 cm, day khoang 85 - 130 pum, bam
bang ban bam dang dia tron, tir d6 moc nhiéu ré
gia min; cuéng nho hinh ném va rong ra thanh
phién hinh quat rong, x¢é thanh nhiéu thily, mép
nhin séng, thudng cudn vio trong, mit phién
¢6 nhitng 15 tron hodc bau duc (Hinh 2).

Hinh 2. Hinh thai tin miu rong bién LS.

Vong 16ng ddng tim xen k& nhau trén ca hai
bé mit cia tan, cach déu nhau, tao thanh cac
vung sinh sdn va cach nhau 2-3 mm (Hinh 3F),
rat 15 khi rong con non. Lat cét ngang, phan
ngon va phan gitra ¢6 2 16p té bao hinh chir nhat
(Hinh 3A, 3B), phan goc co 3 1op té bao
(Hinh 3C). Quan sat dugc cac hang té bao hinh
chir nhat nhin tir mat (Hinh 3D) va cac tdi bao
tir (Hinh 3E) xép thanh hang.



V. D. Phong et al. / VNU Journal of Science: Natural Sciences and Technology, Vol...

Dua trén cac déc diém hinh théi ngoai va hinh
thai té bao da dugc mo ta cia mﬁu rong LS1 thq tai
Ly Son, Quang Ngai cho thay c6 sy tuong dong
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hinh thai véi loai Padina tetrastromatica dua trén
cac khoa phan loai hinh thai cta chi Padina.

Hinh 3. Hinh théi té bao miu rong bién LS1. (A) Mit cit ngang ciia cac 1p té bao ria mép tan.
(B) Mit cit ngang ciia céc 16p té bao ngang than tan. (C) Mt cit ngang cuia cc 16p té bao bén canh ré gia.
(D) Céc 16p té bao nhin tir mat. Cac thanh ty 1¢ 50 pm. (E) Cum tui bao tir nhin tir mat. Thanh ty 1& 200 pum.
(F) Vong co quan sinh san canh nhau 3 mm.

3.2. bac diém trinh tir nucleotide viing gen rbcl
cua mau LSI

T mau rong bién (LS1) thu thap duoc,
chung t6i da tach chiét thanh cong DNA tong sd
v6i do tinh sach cao (ty 1¢ A260/280 = 1,82) va
nong do 768,2 ng/ul. Két qua nay phu hop voi
cac nghién ciru trude day, khang dinh rang chat
luong va do tinh sach cia DNA 14 yéu t6 quan
trong quyét dinh hiéu suét ciia phan ung PCR
va do chinh xac cua qua trinh giai trinh tu gen
[15]. Doan gen rbcL da dugc khuéch dai thanh
cong béng c@p mdi Pa rbcL-F/Pa rbcL-R va
kiém tra bang dién di trén gel agarose 1,5%
(Hinh 4). Két qua phan tich cho thiy mot bang
DNA sang rd, sic nét véi kich thudc khoang
700 bp, hoan toan dung véi kich thude du kién,
cho thiy cap mdi dugc st dung phu hop va
phan mg PCR dd dwoc t6i uu hoa. Piéu nay
phu hop v6i nghién ctru cua Freshwater va cong
su [40], trong d6 nhan manh rang rbcL 1a mot
trong nhiing chi thi phan t& quan trong trong
nghién ctru phan loai thuc vat bién nho tinh bao
thu cao va kha ning khuéch dai hiéu qua [39].
Cac san phém PCR sau d6 dugc tinh sach nhim
loai bd tap chit, dam bao chit luong tdi wu

truge khi tién hanh giai trinh ty bang phwong
phap Sanger. Budc ndy giup tang do chinh xac
cua dir liéu thu dugc, tao nén tang ving chic
cho céc phén tich di truyén tiép theo.

M LS1

800 bp
600 bp

200 bp

Hinh 4. Anh dién di san phiam PCR nhan doan gen
rbcL cua mau LS1 (M: DNA ladder 1 Kb).

Sau khi loai bo cac vi tri nucleotid doc
nhiéu & hai dau, trinh tu gen rbcL thu duoc tir
mau LS1 c¢6 kich thuée 659 bp va duoc dang
ky trén ngan hang gen thé gi¢i (NCBI) véi
ma s6 PX308853. Trinh tu nay duoc kiém tra
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mirc do twong dong voi cac trinh ty ¢6 sin trén
GenBank bang cong cu BLAST. Két qua cho
thdy trinh ty nucleotide ctia mau LSI c6 do
tuong dong cao véi cac loai trong chi Padina.
Gen rbcL 1a mét chi thi phan tor quan trong
trong phan loai hoc nho tinh bao thi cao nhung
van du bién d6i dé phan biét giira cac loai gan
gili [40]. Phan tich BLAST khong phét hién bat
ky sai khac nao giita trinh ty gen cia mau LSI
va trinh ty tham chiéu cua loai Padina
tetrastromatica trén GenBank (LC521738 va
AB512554). Két qua nay cung cap bang chung
ban dau cho thiy miu LS1 c6 thé thudc loai
Padina tetrastromatica, dong thoi khang dinh
hi€u qua cua phuong phap gidi trinh tu gen
rbcL trong viéc nhan dién loai. Chung t6i tiép
tuc st dung phuong phap dung cay phat sinh
chung loai (phwong phap Bl va ML) dé lam rd
quan hé phan loai ciia mau LS1.

Trinh tu nucleotid viing gen rbcL cua mau
LS1 duoc so sanh vé khoang cach di truyén voi
14 loai khac trong cung chi (dir ligu tu
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GenBank). Sau khi loai bd cac vi tri tréng, két
qua phan tich cho thdy c6 114/659 vi tri bién
d6i (Variable) va 62/659 vi tri mang thong tin
(Parsimony informative). Khoidng cach di
truyén giita cac cap loai trong chi Padina dao
dong tir 0,2% dén 7,4%, véi gia tri trung binh la
4,5% (Bang 1). Khong ¢6 su sai khac di truyén
gita ~mau LSl (Viét  Nam)  véi
P. tetrastromatica LC521738 (Myanmar) va
AB512554 (Malaysia). Ngoai ra, khoang
cich di truyén gita LS1 v6i cac loai
P. tetrastromatica tir Thai Lan (AB512552),
Indonesia (AB512553) va An Do (MT478086)
lan luot 14 0 2%, 0,2% va 1,4%, twong ung. Két
qua nay cho thidy LS1 c¢6 quan hé chit ché véi
loai P. tetrastromatica, dong thoi ciing phan
4nh mirc d6 bién d6i nho cua loai nay tai cac
khu vyc dia 1y khac nhau. Khoang cach di
truyén giita cac loai trong chi Padina trong
nghién ctru nay phu hop véi cac cong bd trude
do [2, 6, 19-23].

Bang 1. Khoang cach di truyén ciia mau Padina (LS1) véi cac loai trong chi Padina
trén Genbank trén co s& phan tich trinh ty nucleotide ving gen rbcL

1123 4)5]|6

7

s |9 |w|n |||l

| LLS (Vietnars) -

| 17 sermromaical 5738 (\vammar) |00 | -

| 1P terarromrica ABSI YN (Malaysm) | 0000 | 00| -

l_ terareomaicg ABSI23T) (Theland) | 0002 | 0002 | 0002 | -

| 8P, semoonaica MIATO0S6 (i) | ois [ 004 | oge f anis| -

| 6.7, sermomaiog 48312553 (indonesiz) | 200 | o0n | ooz [ ases | ams| -

| L2 imLC3I7E3 0044 | 0.0%4 | 0044 | ADe| 0055 | 4044 | -

{ 8.2 miy ABIISN 00¢7 | 0 32 e | -

| 9.2 Borpma MWS11103 903 | 0033 | 0032 | a0 o056 [ op27| -

{ 18P meroaez ABS12583 0058 | 03 3082 | a4 | agme| -

{ 1L P asoais AB3SR077 152 s | opaa | ogss | ogss| -

| 12, P. somaloncis MWSH02 0057 | 005 | 0.09 0067 | 2056 | 0057 | 0034} 2013 -

El.‘.P. Soergesent DQETNGT 3032 | 0082 2051 | 0053 | s | g5 -

| 14, P sl 43358053 0084 | 0084 | 008 | 0088 | 0055 | @084 | 9056 | 0058 [ o081 | 0058 ] 2050 | 9053 | e0s| -

| 15, woelkawi LC321746 2056 | 055 | 0056 | 0053 | 0067 | s | aoss | o0s¢ | 002 | 0055 | amee | eose | apes | epsa| -

| 167 srmicolor LCSTYT 0.057 | 0030 | 0.050 | 2.052 | 0,061 | @058 | 9056 | 8.0 | 0,067 | 0052 23 056 | 024 | 3084 | 204

| 17,7 wndiiza AB43535) 2045 | 0.4 o7 | 03| apse | s | aom | 00| | ogr| -
[ 18,7 jopomica 8353011 0053 | 0050 | 005 | 2052 | 008 | 058 | 9053 | 0082 | 0,058 | 3047 | 625 | oan
fD.P,mm.'Q%u}.u 0003 | 0003 | 0.005 | 0.005 | 0.005 | 2,002 | 2,082 | 2046 | 0082 5035 | 042 | 044 | o0
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Pé lam rd vi tri phan loai cua mau LSI,
chung t6i da xay dung so d6 quan hé ho hang
v6i 14 loai thudc chi Padina bang hai phwong
phap ML va BI (Hinh 5). Két qua cho thiy ca
hai phuong phép déu dua ra cing mot két luan.
Phan tich ML va BI tao ra cdy phat sinh chung
loai v&i théng sb -InL = 4352,3255 va 4373,
twong tmg. Mau LS1 (Viét Nam) cung véi

e (20...) 1-12 9

P. tetrastromatica c6 ngudn goc tir Myanmar
(LC521738), Malaysia (AB512554), Thai Lan
(AB512552), Indonesia (AB512553) va An Do
(MT478086) tao thanh mdt nhom riéng c6 mic
d6 twong dong di truyén cao (98,6 - 99,8%) véi
gia tri bootstrap MLBS = 95% va BPP = 97%.
Két qua nay cung c6 nhan dinh ring mau LS
¢0 tén khoa hoc 1a P. tetrastromatica.

LST (Vietoam)
P tetrasromaticn LCS21738 (Myanmar)
P tetrastromatica ABS12554 (Malaysia)
VIS P retrasnomatica ABS12552 (Thailand)
O & P tetrastromatica ABS 12553 (Indonesia)
P retrastromatica MTA78086 (Indea)
b 2 amtillarume JQ364044
1000 95 F australix AB3ISENT
Lol "-[—EI' semalensty MW5 11102
K0 B

£ marnensis ABS125435

£ uxochmnt LCS21746

v od P boergesenii DQATI037
P japonica AB3SR911

P terricolor LCS21737

P wmddulate AB489952

P thivwt AB358933

P ominor AB3SR92|

£ boryvana MWS11105

Zonaria diexingiana A P‘N‘J‘l:h-‘h

Hinh 5. M&i quan hé ho hang ciia mau nghién ciru (LS1) véi cac loai trong cung chi lay trén Genbank trén co s&
phén tich trinh tu nucleotide ving gen rbcL bang phuong phap Bl va ML. Céc s6 trén cac nhanh tuong trung cho
su ho trg bootstrap (BPP/MLBS). Loai Zonaria diesingiana (AB899284) la loai ngoai nhom.

Ma vach DNA, mac du khéng con la mot ky
thuat méi, dang dan dugc céng nhan 1a tiéu
chuan toan cau trong nhan dang loai [41]. Tuy
nhién, dé ma vach DNA cua thyc vat c6 thé dat
dugc do tin cdy cao va ung dung rong rai trong
thuc té, van can nhiéu nghién ctu bd sung.
V& phan loai chi Padina, cac nghién cuau
truge day chu yéu dya trén trinh ty gen luc lap
(psbA, rbcl) va gen ty thé (cox3) nhu cac tiéu
chuan tham chiéu, dong thoi két hop vai cac ma
vach DNA khéc nhim ning cao d6 chinh xac
cua két qua phan loai [2, 6, 19-23, 40]. Trong
nghién ctu nay, chdng ti nhan thay rang trinh
tu nucleotid cua vung gen rbcL c6 kha nang
phan loai chinh x&c cac loai Padina ngay ca khi
MAu Vit chua truong thanh, dong thoi gidp
phan biét hi¢u qua giira cac loai (Hinh 5). Phat
hién nay cang c6 thém bang chang tir céc

nghién ctu trude do [2, 6, 19-23, 40], vén da
chi ra rang rbclL 1a viing gen téi wu trong nhan
dién céac loai chi Padina. Tuy nhién, mot thach
thac lon trong phéan loai chi Padina la su twong
ddng vé hinh thai giita cac loai, c6 thé din dén
nhirng tranh cai trong dinh danh loai [2]. Do do,
viéc két hop chat ché giita phuong phap phan
loai hinh thai truyén thong va cac cong cu sinh
hoc phan tir 1 can thiét dé xac dinh chinh xac
tén loai ciing nhu 1am sang t6 mdi quan hé di
truyén trong chi nay.

4. Két luan

Nghién ctru di dinh danh mau rong bién chi
Padina thu thap tai ddo Ly Son, Quang Ngai,
bang phan tich hinh thai két hop phan tich trinh
tu gen rbcl, xac dinh mau LS1 la loai Padina
tetrastromatica véi do twong dong 100% so véi
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dir liéu GenBank. Phan tich phat sinh ching
loai va khoang cach di truyén cing cb két qua
dinh danh. Nghién ctru khing dinh hiéu qua cua
phuong phap dinh danh loai bing mi vach
DNA sir dung gen rbcL trong phan loai hoc,
ddng thoi cung cip co so cho cac nghién ciru vé
da dang sinh hoc ctia chi Padina.
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